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7KHPDLQ REMHFWLYH RI WKH WHVWVZDV WR DFTXLUH EHKDYLRUDO DQG ELRPHGLFDO VLJQDOV RI WKH GURZV\ GULYHUV ZKLOH













ZKLFKDIIHFWV WKHSV\FKRPRWRUSURFHVVHV WKDWDUHFUXFLDO IRUVDIHGULYLQJ2QH IDFWRU WKDW LVSDUWLFXODUO\
GDQJHURXVLVWKHGHFUHDVHLQWKHGULYHU
VRZQDELOLW\WRMXGJHZKHWKHUKHRUVKHLVLQDFRQGLWLRQWRGULYH
6\PSWRPV RI IDWLJXH LQFOXGH IUHTXHQW \DZQLQJ ORZ FRQFHQWUDWLRQ DQG GURZVLQHVV VORZ UHDFWLRQV
LUULWDELOLW\PDNLQJIHZFRUUHFWLRQVDQGGULYLQJVORZHUGLIILFXOW\VWD\LQJLQODQHKDYLQJPLFURVOHHSVHWF
7KH V\PSWRPV YDU\ JUHDWO\ DPRQJ GULYHUV VR WKH VHDUFK IRU UREXVW DOJRULWKPV LV QRW D VLPSOH WDVN
6OHHSLQHVV LVRQHRI WKHPRVWQRWDEOHHIIHFWVRI IDWLJXH WKRXJKQRW WKHRQO\PDQLIHVWDWLRQ)DWLJXHDQG
VOHHSLQHVVDUHH[WUHPHO\GDQJHURXVEHFDXVHWKH\UHGXFHGULYLQJFDSDELOLWLHV

$PRQJ WKH PDLQ IDFWRUV LQYROYHG LQ WKH SKHQRPHQRQ RI IDWLJXH DQG VOHHSLQHVV DUH WKH FLUFDGLDQ
UK\WKPVZKLFK DUH WKH ELRFKHPLFDO DQG SK\VLRORJLFDO SURFHVVHV WKDW IROORZ D KRXU F\FOH E\ZKLFK




SKHQRPHQRQ RI GD\GUHDPLQJ 7KHVH IUHTXHQWO\ RFFXU ZKHQ WKH SHUVRQ LV IDWLJXHG RU VXEMHFWHG WR D
PRQRWRQRXV WDVN VXFK DV GULYLQJ ,Q DPLFURVOHHS WKH SHUVRQ LV QRW FDSDEOH RI UHVSRQGLQJ WR H[WHUQDO
VWLPXOL 7KH PRUH D SHUVRQ KDV EHHQ VXEMHFWHG WR VOHHS GHSULYDWLRQ WKH PRUH OLNHO\ WKH\ DUH WR KDYH
PLFURVOHHSV

7KH PDLQ REMHFWLYH RI WKLV SURMHFW LV WR LGHQWLI\ DQDO\]H DQG GHWHUPLQH D PLQLPXP QXPEHU RI
ELRPHGLFDOYDULDEOHVDQGRUYDULDEOHVRIGULYHUEHKDYLRXUPRYHPHQWVRIWKHVWHHULQJZKHHO WKHYHKLFOH
SRVLWLRQ LQ ODQHHWFQHFHVVDU\ WRGHWHFWVWDWHVRIDOHUWQHVVZKLFKDUHXQVXLWDEOH IRUGULYLQJEHFDXVHRI





x 7HVWV ZLWKRXW VRPQROHQFH RQ WKH URDG ZLWK GULYHUV GULYLQJ RQ PRQRWRQRXV DQG WLULQJ URDGV EXW
ZLWKRXWIHHOLQJVOHHS\$VVRRQDVWKH\IHOWGURZV\RUWLUHGWKH\KDGRUGHUVWRVWRSWKHFDUDQGWDNHD
UHVW
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
x 7HVWZLWKVRPQROHQFHRQDVLPXODWRUXQWLOWKHGULYHUIHOODVOHHS7KHDLPRIWKRVHWHVWVZDVWRSLFNXS
GDWD RI WKH QRQUHWXUQ PRPHQW IURP ZKLFK WKH GULYHU LV VOHHSLQJ DQG WKH DFFLGHQW LPPLQHQW














WKH VDIHW\ RI WKH GULYHUV 7KH WHVWVZHUH FDUULHG RXW LQ WZR GLIIHUHQW URXWHV KLJKZD\ DQGPRXQWDLQ WR
DQDO\]HWKHGULYHUEHKDYLRUZLWKGLIIHUHQWFRQFHQWUDWLRQOHYHOV

7R SHUIRUP WKHVH WHVWV D UHDO YHKLFOH ZDV HTXLSSHG ZLWK D ELRPHGLFDO PRQLWRU %LWPHG H;LP 3UR
%LW0HGDQGDQLQIUDUHGKLJKUHVROXWLRQFDPHUD7KHELRPHGLFDOVLJQDOVVHOHFWHGDVVLJQLILFDQWIRUWKLVWHVW
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2QFHWKHVXEMHFWVKDGEHHQVHDWHGDQGFRQQHFWHGWRWKHDFTXLVLWLRQV\VWHPVWKH\ZHUHDVNHGWRGULYH
IRUKRXUVRQD UHDOKLJKZD\RUDPRXQWDLQ URXWH VWRSSLQJ IRUDW OHDVWPLQXWHVHYHU\ WZRKRXUVRI







*6ZDVREWDLQHGZLWK DQ DOJRULWKP WKDW FRPELQHV WKHSDUWLDO UHVXOWV E\ DPDMRULW\EDOORW LQFOXGLQJ WKH
DQDO\VLV RI ((* H[WHUQDO REVHUYHU HYDOXDWLRQ RI YLGHR UHFRUGLQJ DQG 3(5FHQWDJH RI H\H &/26XUH





PHGLFDO H[SHUWV &OLQLFD 'H[HXV %DUFHORQD 6SDLQ ZKR YLVXDOO\ LQWHUSUHWHG WKH VHW RI ((*  (2*
VLJQDOV WRGLVFDUGµIDOVH¶ZDYHVFDXVHGE\H\HPRYHPHQWVRURWKHUDUWHIDFWV3(5&/26ZDVFDOFXODWHG




7KH 3(5&/26PHDVXUH LQGLFDWHG DFFXPXODWLYH H\H FORVXUH GXUDWLRQ RYHU WLPH H[FOXGLQJ WKH WLPH
VSHQWRQQRUPDOH\HEOLQNV7KHGHJUHHRIH\HRSHQLQJZDVFKDUDFWHULVHGE\SXSLOVKDSH$VH\HVFORVHG
SXSLOVEHFDPHRFFOXGHGE\WKHH\HOLGVDQGWKHLUVKDSHVEHFDPHPRUHHOOLSWLFDO7KHUHIRUHZHFRXOGXVH
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7KH([WHUQDO2EVHUYHUVLJQDOZDVEDVHGRQWKHVXEMHFWLYHDVVHVVPHQWRIWKHEHKDYLRUERG\DQGIDFH

























































WKHUHVSLUDWRU\VLJQDO LVPD[LPDOO\ VWDEOH ,QRUGHU WR LGHQWLI\ VRDVOLGLQJZLQGRZZLWKDGHOD\RIRQH
VDPSOHLVGLVSODFHGDORQJWKHILUVWWKUHHPLQXWHVDQGWKHIROORZLQJHVWLPDWRULVFRPSXWHGIRUHDFKVDPSOH



























SHULRG LV GHWHUPLQHGEUHDWKE\EUHDWKE\ LGHQWLI\LQJ WKH FURVVLQJVRI7KZLWKSRVLWLYH VORSH DFURVV WKH
ZKROHUHFRUGLQJDQGFRPSXWLQJ WKH WLPHLQWHUYDOEHWZHHQFRQVHFXWLYHFURVVLQJV7KH%%WLPHVHULHVLV
GHILQHG E\ WKHVH WLPH LQWHUYDOV 1H[W WKH VPRRWKHG %% WLPH VHULHV V%% LV REWDLQHG E\ DSSO\LQJ D
PRYLQJDYHUDJHILOWHURIUHVSLUDWRU\SHULRGV7KHEUHDWKLQJYDULDELOLW\VLJQDOLVREWDLQHGDV

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 7(''LV WKHQDQLQGH[RIWKHVWDELOLW\RIWKHEUHDWKLQJIUHTXHQF\7RFODVVLI\ WKHVWDWHRIWKH







)RU HDFK PLQXWH RI UHFRUGLQJ WKH SKDVHV REWDLQHG E\ WKH WKRUDFLF HIIRUW VLJQDO DQG WKH *6 ZHUH






$$6HQV $$ %$ &$    

%% %& &% &&6SHF %% %& &% && $% $&
         
2064   Jaime Lopez de la O et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2058 – 2070 

%%6HQV %% $% &%    

$$ && $& &$6SHF $$ && $& &$ %$ %&
         

&&6HQV && $& %&    

$$ %% $% %$6SHF $$ %% $% %$ &$ &%
         
7DEOH6\PEROLFDVVLJQPHQWIRUVHQVLWLYLW\DQGVSHFLILFLW\GHILQLWLRQ





 $$ $% $&
3+
 %$ %% %&
3+










DOORZHG WR GULYH RQ WKH WHVW WUDFN WR DYRLG DFFLGHQWV EHIRUH WKH WHVW EHJDQ+RZHYHU WKHUH LV DOVR WKH












































ZKLFKEHJLQVJUDGXDOO\DQGHQGVPXFKKDUGHU7KH URERW LV VHWXS WR VWRSDFDUDWNPK LQRQO\
PHWHUVDQGKDVEHHQVSHFLDOO\PRGLILHGWREHQRQLQWUXVLYHDQGQRWGLVWXUEWKHGLYHU








7KH HQWLUH HQYLURQPHQW PXVW UHFUHDWH WKH FRQGLWLRQV RI D QRUPDO URDG LQ RUGHU WR DFTXLUH WKH GDWD





7KHPDUNLQJVPXVWEHUHPRYDEOHDQG WKHG\QDPLFSODWIRUPUHDG\ WR WHVWZLWKRWKHUFOLHQWV LQD IHZ
PLQXWHV %HVLGHV WKH WHVW FRQGLWLRQV DOO WKH RWKHU PHDVXUHPHQW LQVWUXPHQWDWLRQ PXVW ZRUN FRUUHFWO\
WKURXJKRXW WKH H[SHULPHQW EHFDXVHZH QHYHU NQRZZKHQ WKH GULYHUZLOO IDOO DVOHHS DQG WKHVH DUH WKH
PRVWLPSRUWDQWGDWD
([WUDVDIHW\PHDVXUHV
6RPHH[WUD VDIHW\PHDVXUHVPXVWEH WDNHQGXH WR WKH VSHFLDOFRQGLWLRQVRI WKHVH WHVWV$OWKRXJK WKH















QRW FKDQJH LWV EHKDYLRXU LW PHDQV WKDW D IDLOXUH H[LVWV DQG WKH\ PXVW VWRS WKH H[SHULPHQW ZLWK WKH
HPHUJHQF\EUDNH%HIRUH HYHU\ WHVW D VDIHW\SURWRFROPXVW EH IROORZHGE\ WKHSHUVRQDO LQYROYHG LQ WKH






ILJXUH  D VXEMHFW WKDW LV DOZD\V DOHUW 7KH GULYHU¶V VWRSV DORQJ KLVKHU URXWH DUH HDVLO\ UHFRJQL]DEOH
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'LVFXVVLRQDQGFRQFOXVLRQV











7KH WKRUDFLFEDQG LVD UREXVWVHQVRU WKDW LV VHQVLWLYH WRFKDQJHV LQ WKHHQWLUH WKRUDFLFFRQWRXUZKLOH
RWKHUVHQVRUVWKDWPHDVXUHGLVSODFHPHQWRIWKHWKRUDFLFZDOOLHUDGDUZLOOEHPRUHVHQVLWLYHWRYLEUDWLRQV







'LUHFFLyQ JHQHUDO GH WUiILFR SXEOLFDWLRQ Q 
KWWSZZZGJWHVUHYLVWDQXPSDJHVIKXPDQRKWPO
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'LVWUDFWLRQ8VLQJ6XSSRUW9HFWRU0DFKLQHV´ ,(((7UDQVDFWLRQVRQ,QWHOOLJHQW7UDQVSRUWDWLRQ6\VWHPV
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1+76$965&KDSWHU 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